Bioprospecting for culturable psychrotrophic bacteria with extracellular hydrolytic enzymes activity from arctic lake sediments by Shehu, Idris
  
 
  
 
 
UNIVERSITI TEKNOLOGI MALAYSIA 
BIOPROSPECTING FOR CULTURABLE PSYCHROTROPHIC BACTERIA 
WITH EXTRACELLULAR HYDROLYTIC ENZYMES ACTIVITY FROM 
ARCTIC LAKE SEDIMENTS 
 
IDRIS SHEHU 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BIOPROSPECTING FOR CULTURABLE PSYCHROTROPHIC BACTERIA 
WITH EXTRACELLULAR HYDROLYTIC ENZYMES ACTIVITY FROM 
ARCTIC LAKE SEDIMENTS 
 
Faculty of Biosciences and Medical Engineering 
Universiti Teknologi Malaysia 
A dissertation submitted in partial fulfillment of the  
requirements for the award of the degree of 
Master of Science (Biotechnology) 
 
IDRIS SHEHU 
JANUARY 2015 
iii 
 
 
  
I dedicate this work to my deceased father and mother: Alhaji Idris Yusuf 
and Fatima Idris. May Allah forgive their shortcomings and make Jannatul-
Firdaus to be their final abode. 
iv 
 
 
 
 
 
 
 
My deepest gratitude goes to Almighty Allah for His unquantifiable favour 
and specifically for keeping me alive to witness this memorable time of my academic 
pursuit. First and foremost, I wish to express my sincere appreciation to my  
supervisor Assoc. Prof. Dr. Zaharah Binti Ibrahim, I remain forever grateful for her 
support, guidance, encouragement and more importantly constructive critics which 
have contributed immensely to the successful completion of this work. I would also 
want to acknowledge Assoc. Prof. Dr. Cheah Yoke Kqueen of Universiti Putra 
Malaysia (UPM) and Prof. Dr. Clement Michael Wong of University Malaysia Sabah 
(UMS) for providing the arctic samples used in the research. Special thanks and 
appreciation to my wife Rukayya Muhammad for her patience, understanding and 
support; you are indeed motivator, and to my children Abdulmajid, NanaFatima 
(Umma) and Yusuf; I love you all.  
To all my senior colleagues in the Environmental Biotechnology Laboratory 
UTM: Dr. Ivy, Bashir S. Mienda, Ahmad Idi, Hanif, Fahmi, Lam and many others 
whose names are too numerous to mention, I thank you all. Also, to my friends, and 
family members whose encouragement inspired me to work harder, I am grateful for 
their advice and motivation without which this dissertation would not have been the 
same as presented here.  I would also like to thank the developers of the UTM thesis 
template for making the dissertation writing process a lot easier for me. Those guys 
are unbelievably awesome! May almighty Allah bless and enrich each and every one 
for his or her contributions.  
 
ACKNOWLEDGEMENT 
v 
 
 
 
 
 
The ability of cold-adapted microorganisms to produce cold-active enzymes 
with potential biotechnological applications has recently attracted the attention of 
scientific community in terms of bioprospecting. This research aimed at assessing the 
presence and diversity of culturable psychrotrophic bacteria with hydrolytic enzymes 
activity and their identification using molecular approach. A total of six (6) different 
Arctic lake sediments were analysed. Mean viable bacterial count ranged from 
2.88X10
3
 to 5.07X10
5 
cfu/g. A total of thirty seven (37) bacterial strains were 
successfully isolated at 20°C and screened for Amylase, Protease and Lipase activity. 
Molecular characterization using 16S rRNA gene sequence homology revealed that 
the isolated bacteria belong to seven genera comprising Pseudomonas, Bacillus, 
Dermacoccus, Arthrobacter, Janthinobacterium, Paenibacillus and 
Chryseobacterium. Eighteen (18) isolates; representing 49% were found to be 
positive to at least one of the three enzymes activity tested. Two different strains of 
Pseudomonas sp. (isolates 16D4 and 17D4) were found to be the most potent 
protease and lipase producing isolates respectively. XIA12 identified as Bacillus 
cereus was found to be the most potent amylase producing bacteria. Study of the 
growth temperature of the isolated bacteria revealed that most of isolates could grow 
at temperature above 20°C signifying that the isolates are true psychrotrophs. The 
findings of this work have confirmed that Arctic environment can serve as an ideal 
area for biotechnological exploration. 
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 Baru-baru ini, keupayaan mikroorganisma sejuk untuk menghasilkan enzim 
sejuk-aktif yang mempunyai potensi dalam aplikasi bioteknologi telah menarik 
perhatian para saintifik dari segi bioprospek. Kajian ini bertujuan untuk menilai 
kehadiran dan kepelbagaian bakteria psychrotrophic yang boleh diternak dengan 
aktiviti enzim hidrolitik dan pengenalan bakteria menggunakan pendekatan molekul. 
Sebanyak enam (6) sedimen tasik Artik yang berbeza telah dianalisis. Purata kiraan 
bakteria yang boleh dicapai adalah di antara 2.88X10
3
 hingga 5.07X10
5
 cfu/g. 
Sebanyak tiga puluh tujuh (37) jenis bakteria telah berjaya diasingkan pada 20°C dan 
ditapis untuk aktiviti Amilase, Protease dan Lipase. Pencirian molekul menggunakan 
16S rRNA homologi urutan gen mendedahkan bahawa bakteria yang telah 
diasingkan tergolong dalam tujuh genera yang terdiri daripada Pseudomonas, 
Bacillus, Dermacoccus, Arthrobacter, Janthinobacterium, Paenibacillus dan 
Chryseobacterium. Lapan belas (18) bakteria yang telah diasingkan; sebanyak 49% 
didapati positif untuk sekurang-kurangnya salah satu daripada tiga ujian aktiviti 
enzim. Dua jenis bakteria yang berbeza daripada golongan Pseudomonas sp. 
(pengasingan 16D4 dan 17D4) masing-masing didapati paling berkesan dalam 
menghasilkan protease dan lipase. XIA12 telah dikenal pasti sebagai Bacillus cereus 
sebagai bakteria yang paling berkesan dalam menghasilkan amilase. Kajian suhu 
pertumbuhan bakteria yang telah diasingkan mendedahkan bahawa sebahagian besar 
daripadanya boleh hidup pada suhu melebihi 20°C menandakan bahawa ianya adalah 
psychrotrophs yang benar. Hasil kerja ini telah mengesahkan bahawa persekitaran 
Artik boleh berfungsi sebagai kawasan yang sesuai untuk eksplorasi bioteknologi. 
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